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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a cleaning ap- 
paratus and a cleaning method, by which objects to be 
processed, such as semiconductor wafers and glass 
substrates for a LCD (liquid crystal display) unit etc., are 
immersed and cleaned in chemical and subsequently 
dried. 

[0002] For example, in a cleaning treatment of a man- 
ufacturing process for a semiconductor device, such as 
LSI etc., various cleaning apparatuses are employed for 
removing contaminants on the surfaces of the semicon- 
ductor wafers, such as particles, organic contaminants, 
metallic Impurities and so on, and for etching the surface 
of the wafer. Note, in this specification, the semiconduc- 
tor wafer (s) will be called the wafer(s) for short, herein- 
after. Above all, a cleaning apparatus of "wet" type 
comes into wide use on the grounds that the above con- 
taminants can be removed effectively, the etching can 
be done and a batch processing can be accomplished 
to enhance the throughput in the cleaning process. 
[0003] In such a wet type of cleaning apparatus, the 
wafers to be cleaned are subjected to a chemical clean- 
ing process (e.g. ammonia treatment, hydrogen fluoride 
treatment, sulfuric acid treatmentetc), a washing clean- 
ing process using pure water etc., and a drying process 
using isopropyl alcohol [(CI-I3) gCHOH] or the like. Note, 
the isopropyl alcohol will be referred the IPA, hereinafter. 
Further, the cleaning apparatus is so constmcted to sup- 
ply the chemicals, the pure water and the IPA to 
processing baths in processing order and a drying room, 
respectively. Thus, with the above arrangement, a batch 
processing method where the wafer in blocks of e.g. 50 
sheets are successively immersed in the processing 
baths and dried in the drying room, comes into wide use. 
[0004] However, the provision of the processing baths 
and the drying room for each process causes the appa- 
ratus to be large-sized undesirably. In addition, because 
of a lot of opportun ities for transporting the wafers in the 
apparatus, in other words, being exposed to atmos- 
phere, there is a great possibility of the particles' sticking 
to the wafers. 

[0005] Therefore, in e.g. Japanese Unexamined Pat- 
ent Publication (kokai) No, 64-81230 and the same No. 
< 6-326073 etc., there are proposed cleaning apparatus- 
es in each of which the processing baths and the drying 
room are formed in one body, so that the above-men- 
tioned chemical process and drying process are carried 
out in one chamber. Fig. 1 shows one example of the 
cleaning apparatuses in the publications, representa- 
tively. 

[0006] The shown cleaning apparatus comprises a 
chamber 200 and chemical (liquid) 202 stored in a lower 
portion 201 of the chamber 200. In processing, a wafer 
W is firstly immersed in the chemical 202. Thereafter, 
the wafer W is pulled up from the chemical 202 and then 



subjected to the drying process using the IPA etc. at an 
upper portion 203 of the chamber 200. 
[0007] In the above-mentioned drying process while 
heating, however, there is a possibility that chemical at- 

5 mosphere remaining in an upper area of the chamber 
200 exerts a bad influence on the wafer W during the 
drying process. Furthermore, since there is a need to 
meet respective requirements of the chemical and dry- 
ing processes simultaneously, the degree of freedom is 

10 restricted in design of the cleaning apparatus. There- 
fore, it is difficult to adopt various ideas to realize a high- 
speed cleaning process, a miniaturization of the cham- 
ber and so on. Meanwhile, in the drying process using 
the above IPA etc., it is generally executed to decom- 

'5 press the chamber by using a vacuum pump or the like. 
However, since the chamber in the cleaning apparatus 
constructed above, In which the chemical treatment etc. 
and the sequent drying process are executed together, 
has to have a large capacity Volume to a certain extent, 

20 there are problems to be solved that it is necessary to 
increase a wall thk^kness of the chamber in order to en- 
sure the pressure tightness and a high power vacuum 
pump is also required. 

[0008] JP-AO-3-070134 discloses a substrate drying 
2S apparatus comprising two interconnecting chambers 
which are separated from each other by means of a cur- 
rent of inert gas. 

[0009] US-A-5,369,B91 discloses a substrate drying 
apparatus comprising a vessel separable into upper and 

30 lower chambers by means of a door and means for mov- 
ing the substrate from the lower, vapour processing 
chamber to the upper drying chamber 
[0010] US-A-5,368,649 discloses a washing and dry- 
ing method and apparatus, the apparatus comprising a 

35 pressurized washing liquid tank wherein the inside of the 
washing tank is pressurized to a pressure higher than 
atmospheric pressure with gas such as air or nitrogen. 

SUMMARY OF THE INVENTION 

40 

[001 1 ] The present invention provides a cleaning ap- 
paratus for cleaning an object (W) to be processed, said 
apparatus comprising: 

<5 a processing bath for storing processing liquid in 
which said object (W) is to be immersed, said 
processing bath having an upper portion defining 
an upper opening; 

so a drying chamber enclosed with a case arranged 
entirely above said processing bath, said case hav- 
ing a lower portion defining a lower opening, said 
lower opening being located directly above and 
spaced apart from said- upper opening of the 

55 processing bath so as to allow the passage of trans- 
porting means carrying objects between said drying 
chamber and said processing bath; 
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a transporting means for transporting said object 
(W) between said processing bath and said drying 
chamber through said upper opening and lower 
opening; 

filling means for filling said drying chamber with an 
atmosphere of organic solvent; and 

introducing means for introducing inert gas into said 
drying chamber in order to prevent the atmosphere 
in said processing bath from moving to said drying 
chamber. 

[001 2] The present invention also provides a cleaning 
method of cleaning an object to be processed, using a 
cleaning apparatus including: 

a processing bath for storing processing liquid in 
which said object is immersed, said processing bath 
having an upper portion defining an upper opening; 

a drying chamber enclosed with a case an^nged 
entirely above said processing bath, 

said case having a lower portion defining a lower 

opening, said lower opening being located directly 
above and spaced apart from said upper opening 
so as to allow the passage of transporting means 
carrying objects to pass between said drying cham- 
ber and said processing bath; 

a transporting means for transporting said object 
between said processing bath and said drying 
chamber through said upper opening and lower 
opening; 

filling means for filling said drying chamber with an 
atmosphere of organic solvent; 

introducing means for introducing inert gas into said 
drying chamber in order to prevent the atmosphere 
in said processing bath from moving to said drying 
chamber; 

said cleaning method comprising the steps of: 

a) transporting said object into the processing 
bath disposed below the drying chamber 
through the lower opening fonned in said drying 
chamber while retaining said object by a retain- 
ing member supported from said drying cham- 
ber's side; 

b) storing processing liquid in said processing 
bath before or after transporting said object 
from drying chamber into said processing bath 
and subsequently immersing said object in said 
processing liquid; 



c) transporting said object from said processing 
bath into said drying chamber; 

d) filling said drying chamber with an atmos- 
phere of organic solvent and drying said object; 
and 

e) during immersing said object in said process- 
ing liquid, introducing inert gas into said drying 
chamber in order to prevent the atmosphere in 
said processing bath from moving to said drying 
chamber. 

[0013] An advantage of the present invention is that 
the processing bath and the drying section are separat- 
ed from each other thereby to prevent mist etc of treat- 
ment liquids from entering into adryingchamber thereby 
to accomplish a stable drying performance of the appa- 
ratus, and a cleaning method realized by using the 
cleaning apparatus. 

[0014] According to the invention, owing to the intro- 
ducing means for introducing gas into the drying cham- 
ber, it is possible to prevent chemicals from the process- 
ing bath entering the drying chamber. 
[001 5] Further, the forthcoming processing in the next 
processing bath can be prepared while the drying proc- 
ess is executed, and thus it is possible to improve 
throughput of the cleaning apparatus. Additionally, the 
arrangement allows the drying chamber and the 
processing bath to be designed under respective con- 
ditions independent of each other, thus making It possi- 
ble to optimize the cleaning process and further minia- 
turize the cleaning apparatus because of the enhanced 
degree of freedom in the process design. Moreover, the 
above-mentioned arrangement allows the volume of the 
drying chamber to be reduced, thus making it possible 
to reduce the wall thickness of the drying chamber and 
the processing bath when it is required to decompress 
the drying chamber while filling up with the atmosphere 
of the organic solvent. In addition, it is possible to make 
the decompression with a low-powered vacuum pump. 
[0016] Preferably, screening means are provided for 
screening the lower opening by a current layer of inert 
gas, nnaking it possible to screen the processing bath 
from the drying chamber at the chemical processing for 
the object, so that the entering of chemicals from the 
processing bath to the drying chamber can be prevent- 
ed. 

[0017] In a preferred embodiment, when closing the 
opening by first and second doors, the clearance be- 
tween the first and second doors can be screened by 
the flow of inert gas. Accordingly, it is possible to prevent 
an invasion of the chemical atmosphere from the 
processing bath to the drying chamber, furthermore. 
[0018] Open and shut means are preferably provided 
for opening and shutting the opening of the drying cham- 
ber, making it possible to screen the drying chamber 
from the processing bath at the time of drying the object. 
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so that the object during the drying process is hardly 
subjected to bad influences derived from the chemicals 
in the processing bath. 

[0019] By separating the drying member from the 
processing bath in a leak-tight manner at the time of dry- 
ing the object, the object during the drying process Is 
not subjected to the bad influences derived from the 
chemicals in the processing bath. 
[0020] Meanwhile, If gas Is introduced into a pipe 
through an end thereof and then ejected into the drying 
chamber through gas outlets provided along an axial di- 
rection of the pipe, there would be caused a tendency 
that the closer the gas outlet approaches the other end 
of the pipe, the less a volume of gas ejected from the 
gas outlet becomes. Further, in case of ejecting heated 
gas, there is a tendency that the closer the gas outlet 
approaches the other end of the pipe, the lower a tem- 
perature of gas ejected from the gas outlet gets. Accord- 
ing to an embodiment of the invention, since respective 
gas flows ejected through a small number of gas outlets 
on the inside pipe are once joined in a space defined 
between the Inside pipe and the outside pipe and then 
supplied into the drying chamber through the gas outlets 
on the outside pipe, it is possible to reduce the differ- 
ences in volume and temperature of the ejected gas 
among the gas outlets furthermore. 
[0021] In a preferred embodiment, the atmosphere of 
the drying chamber Is replaced with predetermined inert 
gas prior to the loading of the object into the drying 
chamber, making it possible to lighten contact between 
oxygen and the object during its movement from the pre- 
ceding process chamber up to the present cleaning ap- 
paratus and to restrict the natural growth of an oxide 
film. Moreover, as the replacement of inert gas to be ex- 
ecuted again during the cleaning of the object can be 
started from a state having a lower oxygen concentra- 
tion than that of the air outside, it is possible to shorten 
time required for lowering the concentration of oxygen 
to its pennissible value remarkably. 
[0022] By supplying the inert gas in the drying cham- 
ber while exhausting it, it is possible to enhance an ef- 
ficiency in replacing the atmosphere in the drying cham- 
ber with the inert gas. 

[0023] An advantage of a preferred embodiment is 
that it is possible to prevent particles on the inner wall 
of the drying chamber from flying up by the inert gas 
flows introduced thereinto and sticking on the object af- 
ter cleaning or drying. 

[0024] By applying ozone cleaning for fomiing a thin 
oxide film on the object after its chemical and water 
cleaning, it is possible to prevent an occurrence of water 
marks on a surface of the object. 
[0025] The above and other features and advantages 
of this invention will become apparent, and the invention 
Itself will best be understood, from a study of the follow- 
ing description and appended claims, with reference 
had to the attached drawings showing a preferred en> 
bodlment of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0026] 

5 Fig. 1 is a schematic view of a conventional cleaning 
apparatus; 

Rg. 2 is a perspective view of a cleaning apparatus 
for semiconductor wafers, in accordance with one 
embodiment of the present invention; 
'0 Fig 3 is a plan view of the cleaning apparatus of Fig 

2; 

Rg 4 is a longitudinal cross sectional front view of 
a cleaning unit of the cleaning apparatus of Fig 2; 
Fig. 5 is another longitudinal cross sectional side 
IS view of the cleaning unit of Fig. 4; 

Fig. 6 is a perspective view of the cleaning unit of 
Fig. 4; 

Fig. 7 is a perspective view showing the vicinity of 
an upper lid of the cleaning unit of Rg. 4; 
20 Rg. 8 is a view showing a schematic structure of a 
lid driving section of the cleaning unit of Fig. 4; 
Fig. 9 is a perspective view showing a nitrogen gas 
curtain screening arrangement of the cleaning unit 
of Fig. 4; 

25 Fig. 10 is a perspective view showing a slide door 
arrangement of the cleaning unit of Fig. 4; 
Fig. 11 is a longitudinal cross sectional view show- 
ing the slide door arrangement of Fig. 1 0; 
Fig. 1 2 is a perspective view showing a wafer guide 

30 of the cleaning unit of Fig. 4; 

Fig. 13 is a perspective view showing nozzles and 
exhaust ports of the cleaning unit of Fig. 4; 
Fig. 14 Is a view for explanation of an operation of 
rectifying plates of the cleaning unit of Fig. 4; 

35 Fig. 1 5 is a flow chart of an operation of the cleaning 
unit of Fig. 4; 

Fig. 1 6 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, con-esponding to a step 

1401 of Fig. 15; 

40 Fig. 17 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, corresponding to a step 

1402 of Fig. 15; 

Fig. 18 Is a schematic view showing the operation 
of the cleaning unit of Fig. 4, conresponding to a step 
45 1403of Fig. 15; 

Fig. 19 is a schematic view showing the operation 
of the cleaning unit of Fig. 4. corresponding to a step 

1404 of Fig. 15; 

Fig. 20 is a schematic view showing the operation 
50 of the cleaning unit of Fig. 4, corresponding to a step 

1405 of Fig. 15; 

Rg. 21 is a schematic view showing the operations 
of the cleaning unit of Fig, 4, corresponding to a step 

1406 of Fig. 15; 

55 Rg. 22 Is a schematic view showing the operation 
of the cleaning unit of Fig. 4, con-esponding to steps 

1407 to 1411 of Fig. 15; 

Fig. 23 is a schematic view showing the operation 
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of the cleaning unit of Fig. 4, corresponding to a step 

1412 of Fig. 15; 

Fig. 24 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, corresponding to a step 

1413 of Fig. 15; 

Fig. 25 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, corresponding to a step 

1414 of Fig. 15; 

Fig. 26 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, corresponding to steps 

1415 to 1417 of Fig, 15; 

Fig. 27 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, corresponding to a step 

1418 of Fig. 15; 

Fig. 28 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, corresponding to a step 

1419 of Fig. 15; 

Fig. 29 is a schematic view showing the operation 
of the cleaning unit of Fig. 4, corresponding to a step 

1420 of Fig. 16; 

Rg. 30 is a relationship between a blasting volume 

of nitrogen gas required for recovering the drying 

chamber of an atmospheric pressure and passing 

time at the step 1 41 7 of Fig. 15; and 

Fig. 31 is a perspective view of a modification of the 

nitrogen gas curtain screening an^angement of Fig. 

9. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0027] One embodiment of the present invention will 
be described with reference to drawings. 
[0028] First of all, we now describe a cleaning appa- 
ratus for cleaning semiconductor wafers, as an example 
to which the invention is applied. Note, through the de- 
scription, the semiconductor wafer(s) will be also re- 
ferred as "wafer(s)", hereinafter. As shown in Figs. 2 and 
3, the whole cleaning apparatus 1 comprises a loading 
section 2 for accommodating the wafers before cleaning 
in blocks of carriers: a cleaning section 3 for cleaning 
the wafers, and an unloading section 4 for picking up 
the wafers after cleaning and dried in the section 3 into 
the carriers C every predetermined number of in blocks 
of cassettes. Thus, the cleaning apparatus 1 of the em- 
bodiment is constituted by three processing zones. 
[0029] Arranged in the loading section 2 are a trans- 
porting stand-by part 6 which causes earners 5 having 
predetemriined number (e.g. twenty-five sheets) of pre- 
cleaning wafers accommodated therein to be transport- 
ed thereinto and stand by and a loader part 7 which car- 
ries out a picking-up operation of the wafers from the 
carriers 5, an aligning operation of respective orientation 
flats of the wafers, and a counting operation for the 
number of wafers. Further, the loading section 2 is pro- 
vided with a transfer arm 8 which transports the carriers 
5, which have been loaded from the outside by a trans- 
porting robot etc., to the transporting stand-by part 6 and 
also between the transporting stand-by part 6 and the 



loader part 7. 

[0030] In the cleaning section 3, three wafer transfer 
units 1 1 , 1 2, 1 3 are arranged on the front side (this side 
in Fig. 2) of the section 3, while a piping area 14 is de- 

5 fined on the back side of the section 3 through partition 
walls, for housing various tanks for reserving processing 
liquids, such as chemicals, and various pipes. 
[0031] On the other hand, the unloading section 4 in- 
cludes an unloader part 15 for accommodating the wa- 

10 fers cleaned in the cleaning section 3 in the carriers 5, 
a transporting stand-by part 16 for causing the earners 
5 with the wafers to stand by and be transported there- 
from and a transfer ami 1 7 for transporting the earners 
5 between the unloader part 15 and the transporting 

15 stand-by part 1 6. 

[0032] Note, the cleaning apparatus 1 further includes 
a carrier transfer section 1 8 which transports the earners 
5 emptied in the loading section 2. The can-ier transfer 
section 18 is equipped with a carrier conveyer 19 ar- 

20 ranged above the cleaning section 3, a carrier stock sec- 
tion 20 for receiving the emptied carriers 5 from the load- 
er part 7 of the loading section 2 by means of the transfer 
arm 8 and stocking the carriers 5 with and without the 
wafers, and a not-shown delivering part which receives 

25 the emptied carriers 5 from the carrier conveyer 19 by 
means of the transfer arm 1 7 at the unloading section 4 
and delivers the emptied earners 5 to the unloader part 
15. 

[0033] The cleaning section 3 is provided with the fol- 
30 lowing baths in order from the side of the loader part 7: 
a chuck cleaning / drying bath 22 for cleaning and drying 
awaferchuck21 of the wafertransferunit 11 ; achemical 
cleaning bath 23 for removing impurities, such as organ- 
ic contaminants, metallic impurities particles or the like, 
35 on the surface of the wafer by using the chemicals, such 
as ammonium hydrogen peroxide (NH4 / HgOg / HgO ); 
a wash cleaning bath 24 for cleaning the wafers cleaned 
In the bath 23 by e.g. pure water; a chemical cleaning 
bath 2Sfor removing metallic contaminations on the wa- 
40 fers by a chemical, such as a mixture of HCI / HgOj / 
H2O; a wash cleaning bath 26 for cleaning the wafers 
cleaned in the bath 25 by e.g. pure water; and a cleaning 
unit 27 of the invention for removing an oxide on the wa- 
fers by a chemical (e.g. a mixture of HF / H2O), cleaning 
45 the washed wafers by the rinse (e.g. pure water) and 
drying the cleaned wafers; and a chuck cleaning and 
drying bath 28 for cleaning and drying not-shown wafer 
chucks of the wafer transfer unit 13. 
[0034] Note, partition plates 29, 30, 31 , 32 are inter- 
so posed between the loader part 7 and the chuck cleaning 
/ drying bath 22, between the wash cleaning bath 24 and 
the chemrcal cleaning bath 25, between the wash clean- 
ing bath 26 and the cleaning unit 27, and between the 
chuck cleaning and drying bath 28 and the unloader part 
55 15, respectively. These partition plates 29, 30, 31, 32 
are adapted so as to open upward and shut downward 
in receiving and delivering the wafers by driving mech- 
anisms which are not shown in the figures. Owing to the 
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provision of the partition plates 29, 30, 31 , 32, it is pos- 
sible to prevent atmosphere of the chemicals from dif- 
fusing into the adjoining spaces. 
[0035] We now describe structure of the cleaning unit 
27 with reference to Figs. 4 to 14. The cleaning unit 27 5 
includes a cleaning bath 41 as a processing bath reserv- 
ing the processing liquids of chemicals (e.g. mixture of 
HF/ H2O) and the rinse (e.g. pure water) and immersing 
the wafers to be processed in the liquids, and a cylindri- 
cal drying chamber 42 arranged above the cleaning bath 
41 to drying the wafers W transported from the cleaning 
bath 41. 

[0036] The cleaning bath 41 accommodates a wafer 
guide 43 and e.g. fifty sheets of wafers W candied by the 
wafer guide 43. Further, the cleaning bath 41 is provid- 
ed, on both sides of a bottom thereof, with nozzles 44, 
45 for ejecting the processing liquid for the wafers W 
accommodated therein. The nozzles 44, 45 may be con- 
stituted by pipes each of which has respective injection 
orifices formed at each interval equal to a distance be- 
tween the adjoining wafers W along the direction of the 
wafers' arrangement. Into the nozzles 44, 45, any one 
of rinsing liquids, such as chemical (e.g. mixture of HF 
/ H2O), ozone water, pure water (DIW: deionized water) 
etc., is supplied from the piping area 14 shown In Figs. 
2 and 3 by switching operations of switching valves 46a, 
46b. The switching operations of the switching valves 
46a, 46b are controlled by a not-shown controller at pre- 
determined timing. Note, in order to prevent the oxida- 
tion of the wafers W, it is preferable to use the deaerated 
DIW as the rinsing liquid. 

[0037] Additionally, in the circumference of the clean- 
ing bath 41 , a collect bath 47 is provided for collecting 
the processing liquid overflowing the cleaning bath 41 . 
The processing liquid collected by the collect bath 47 is 
adapted so as to circulate in the nozzles 44, 45 through 
a switching valve 48, a pump 49, a filter 50 and a switch- 
ing valve 51 . In the switching valve 48, it is changed 
whether to circulate the processing liquid collected by 
the collect bath 47 in the above-mentioned manner or 
to discharge the liquid. In the switching valve 51 . it is 
changed whether to circulate the processing liquid col- 
lected by the collect bath 47 or to supply the DIW to the 
nozzles 44, 45, which has been cooled to the 0 - a nor- 
mal temperature (°C) degree range, more preferably 5 
''C, by a cooler. Note, a damper 52 is disposed between 
the pump 49 and the filter 50. At the lowemiost of the 
cleaning bath 41 , an exhaust port 53 is arranged to drain 
the processing liquid. In the switching valve 54, it is 
changed whether to drain the processing liquid through 
the exhaust port 53 or not. 

[0038] While, the drying chamber 42 is provided, on 
upper and lower parts thereof, with rectangular upper 
and tower openings 61 , 62 for receiving and delivering 
the wafers W, respectively. A closed lid 63 is laid on the 
upper opening 61 , while a nitrogen-gas curtain screen- 
ing arrangement 60 and a slide door arrangement 64 
are provided at the lower opening 62. 



[0039] The lid 63 Is made of resin, such as PVC (pol- 
yvinyl chloride) and PP (polypropylene) etc., and 
shaped like a semi-cylinder at both of the interior and 
exterior, as shown in Fig. 6. Thus,. such a fomnation of 
the lid 63 allows the interior of the drying chamber 42 
closed by the lid 63 to be formed cylindrically, while pre- 
venting a stream of nitrogen gas etc. blown against the 
wafers W from being turbulent. Consequently, the nitro- 
gen gas or the like can be blown against the respective 
wafers W uniformly. Additionally, as shown in Fig. 7, an 
0-ring 65 is arranged around the periphery of the upper 
opening 61 and furthemiore, a pair of lid fixing mecha- 
nisms 59 are disposed on both sides of the upper open- 
ing 61 , for depressing the lid 63 closing the upper open- 
ing 61 securely. With such an arrangement, it is possible 
to enhance the sealing capability of the chamber 41 un- 
der condition that the upper opening 61 is ctosed by the 
lid 63. Provided at two positions of each rotatable rod 
56 of the fixing mechanism 59 are junction plates 57 
which are engageable with the lid 63 closing the upper 
opening 61 . In operation, when respective rotary driving 
units 58 operate to rotate the rods 56 respectively, the 
junction plates 57 are brought into contact with the lid 
63, so that it is urged against the periphery of the open- 
ing 61 firmly. 

[0040] Arranged in the vicinity of the drying chamber 
42 is a lid actuator 66 which drives to open and shut the 
lid 63. As shown in Fig. 8, the lid actuator 66 Includes a 
cylinder 68 for rotating a pivot ami 67 having an end 
fixed to the lid 63; and another cylinder 69 for moving 
the lid 63 and these rotating arrangement (the cylinder 
68, the arm 67) upward and downward. In operation for 
opening the lid 63, the lid actuator 66 firstly moves the 
lid 63 closing the upper opening 61 upward (see® of 
Fig. 8). Subsequently, the lid actuator 66 further rotates 
the lid 63 to a position apart from the upper opening 61 
(seed) of Fig. 8) and moves the lid 63 downward (see 
@ of Fig. 8). In this way, the upper opening 51 is 
opened. On the contrary, when it is required to close the 
upper opening 61 by the lid 63, the above-mentioned 
operations will be executed in reverse order (I.e. 
@-^H® ofRg.8). 

[0041] As shown in Fig. 9, the nitrogen-gas curtain 
screening arrangement 60 comprises a nitrogen-gas 
exhaust part 59a and a nitrogen-gas intake part 59b 
which are opposed to each other on both left and right 
ends of the opening 62 of the drying chamber 42. Thus, 
owing to the provision of the parts 59a, 59b, the arrange- 
ment 60 is adapted so as to form a current layer 59c of 
nitrogen gas in order to screen the opening 62. Note, in 
the specification, the current layer 59c will be also re- 
ferred as "nitrogen-gas curtain 59c', hereinafter. 
[0042] As shown in Fig. 10, the slide door arrange- 
ment 64 comprises a rectangular flange 70 disposed be- 
tween the cleaning bath 41 and the drying chamber 42, 
a slide door 72 inserted into an opening 71 formed in 
the flange 70 to open and close an interior of the flange 
70, and a cylinder 73 for driving the slide door 72. Similar 
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to the lid 63, the slide door 72 is made of resin, such as 
PVC (polyvinyl chloride) and PP (polypropylene) etc., 
and rectangular-shaped similarly to the lower opening 
62. Further, as shown in Fig. 1 1 , respective air grip seals 
72a, 72b are arranged along outer peripheries on both s 
sides of the slide door 72, while an 0-ring 72c is ar- 
ranged on a bottom face of the drying chamber 42 so 
as to extend along an inner side of the air grip seal 72a. 
In the modification, the 0-ring 72c may be arranged 
along an outside of the air grip seal 72a. In operation, 
under condition that the slide door 72 is accommodated 
in the flange 70, both air grip seals 72a, 72b are inflated 
so as to come into tight contact with the bottom face of 
the drying chamber 42 and a bottom face of the flange 
70, respectively. Subsequently, the 0-ring 72c Is 
brought Into contact with the surface of the slide door 
72 tightly. In this way, the lower opening 62 is closed 
tightly. 

[0043] As shown in Fig. 12, the wafer guide 43 is pro- 
vided, at an lower end of the carrying member 74 there- 
of, with a wafer support 75 for supporting a plurality of 
wafers W (e.g. 50 sheets). The wafer support 75 con- 
sists of an intemnediate supporting rod 76 and two lateral 
supporting rods 77, 78 arranged In parallel with each 
other on both sides of the rod 76. Respective ends of 
the rods 76, 77, 78 are fixed with a lower end of the car- 
rying member 74, while the other ends of the rods 76, 
77, 78 are secured to a fixing member 79. Each of the 
rods 76, 77, 78 has a plurality of retaining grooves 80, 
80, 80 (e.g. fifty grooves) formed at predetemriined 
intervals in the longitudinal direction. The wafer guide 
43 is made of materials exhibiting superior characteris- 
tics in corrosion resistance, heat resistance and dura- 
bility, for example, PEEK (polyether ether ketone), Qz 
(quartz) and so on. 

[0044] A guide elevating rod 81 is fixed to an upper 
end of the wafer guide 43. As shown in Figs. 5 to 7, the 
guide elevating rod 81 is adapted so as to move upward 
and downward, projecting to the outside through a grip- 
ping mechanism 82 arranged on the top of the drying 
chamber 42. The gripping mechanism 82 includes an 
air grip seal 82a sun-ounding the guide elevating rod 81 . 
When driving the guide elevating rod 81 up and down, 
airis released from the air grip seal 82a. On the contrary, 
when it is required to close up the drying chamber 42, 
the air grip seal 82a is inflated. 
[0045] The upper end of the guide elevating rod 81 is 
connected with a wafer-guide Z-axis mechanism 83 ar- 
ranged behind the drying chamber 42. Since the wafer- 
guide Z-axis mechanism 83 operates to move the guide 
elevating rod 81 up and down, the wafers W carried by 
the wafer guide 43 are transported between the cleaning 
bath 41 and the drying chamber 42 through the lower 
opening 62. Further, as shown in Fig. 5, the wafer trans- 
fer unit 1 3 (see Fig. 3) is arranged In front of the cleaning 
unit 27. In operation^ a wafer chuck 84 provided on the 
wafer transfer unit 13 receives, for example, fifty sheets 
of wafers W from the neighboring wash cleaning bath 



26 and delivers them to the wafer guide 43 in the drying 

chamber 42. Furthermore, the wafer chuck 84 receives, 
for example, fifty sheets of wafers W from the wafer 
guide 43 in the drying chamber 42 and delivers them to 
the unloader part 15 of the unloading section 4. 
[0046] As shown in Figs. 4 and 13, on both sides of 
the upper part of the drying chamber 42, two nozzles 
85, 86 are arranged so as to blow the nitrogen gas and 
a mixed gas of nitrogen and the IRA over the wafers W 
earned by the wafer guide 43 in a downward-flowing 
manner. Each of the nozzles 85, 86 is constituted by an 
inside pipe 88a and an outside pipe 88b having the pipe 
88a inserted therein. The inside pipe 88a is provided, 
along a direction to arrange the wafers W, with a plurality 
of gas outlets 87a at intervals of a predetermined length. 
On the other hand, the outside pipe 88b is provided, 
along the arrangement direction of the wafers W, with a 
plurality of gas outlets 87b at intervals of a constant dis- 
tance which is smaller than the predetennined length 
between the adjoining gas outlets 87a and whteh may 
be a pitch of the wafers W adjoining, for example. That 
is, the nozzles 85, 86 are constructed in a manner that 
gas, which has been ejected from a small number of gas 
outlets 87a in the inside pipe 88a, passes through a 
space between the circumferential face of the inside 
pipe 88a and that of the outside pipe 88b and subse- 
quently flows into the drying chamber 42 through a large 
number of gas outlets 87b In the outside pipe 88b. With 
the above-mentioned arrangement, it is possible to re- 
duce fluctuations in volume (flow rate) and temperature 
of the gas ejected from the gas outlets 87b of the nozzles 
85, 86, which fluctuations would be caused in case of 
supplying gas from one end of the inside pipe 88a. 
[0047] Into the nozzles 85, 86, a mixed gas composed 
of the I PA and heated nitrogen gas is supplied from an 
IPA evaporator 89 through a control vaWe 90 and a filter 
91 . Into the IPA evaporator 89, the heated nitrogen gas 
is supplied from a nitrogen heater 92 through a control 
valve 93, while the IPA is also supplieci from an IPA tank 
94 through a control valve 95. Similariy, the nitrogen is 
supplied to the IPA tank 94 through a control valve 96, 
while the fPA is also supplied to the IPA tank 94 through 
a control valve 97. 

[0048] On the other hand, as shown in Figs. 4 and 13, 
the drying chamber 42 is provided, on both sides of the 
lower part, with exhaust ports 98, 99 for discharging the 
nitrogen gas etc. blown out of the nozzles 85, 86. The 
exhaust ports 98, 99 are communicated with a exhaust 
pump 110. Also communrcated with the exhaust ports 
98, 99 are respective rectifying plates 101 , 102 as rec- 
tifying means, which having a plurality of inlets 100, 
100, 100 for sucking the nitrogen gas etc., which 
have been blown out of the nozzles 85, 86, through re- 
spective parts at the lower part of the drying chamber 
42 uniformly. With the an^angement, as shown by dotted 
lines of Fig. 14, the nitrogen gas etc., which have been 
blown out of the injection holes 87 of the nozzles 85, 86, 
are flowing on the surfaces of the wafers W and subse- 
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quently sucked from the inlets 100 of the rectifying 
plates 101, 102. Thus, owing to the above-mentioned 
flow of the nitrogen gas etc., it is possible to prevent the 
occurrence of turbulence in the flows of the nitrogen gas 
etc. Note, the drying chamber 42 is also provided, at the 
lower part, with a drain port (not shown) for discharging 
the liquids. 

[0049] Again in Fig. 4, a pair of panel heaters 1 03, 1 04 
are arranged on both sides of a center of the drying 
chamber 42. These panel heaters 103, 104 are electri- 
cally connected to a panel heater controller 1 05 for con- 
trolling the temperature in the chamber 42. In this way, 
the temperature of the chamber 42 is maintained to the 
extent that, for example, the IPA boils. 
[0050] As shown in Fig. 4, provided between the 
cleaning bath 41 and the drying chamber 42, for exam- 
ple, on both sides of a space above the surface of the 
bath 41 are nozzles 106, 107 which blow the nitrogen 
gas against the wafers W during transporting from the 
bath 41 to the chamber 42. The structures of the nozzles 
1 06, 107 are substantially similar to those of the above- 
mentioned nozzles 85, 86. Into the nozzles 106, 107, 
the cooled nitrogen gas is supplied through a cooler 1 08 
for cooling the nitrogen gas to the 0 - a normal temper- 
ature C'C) degree range, more preferably 5 °C, and a 
control valve 109. 

[0051] We now describe an operation of the cleaning 
apparatus 27 constructed above, In accordance with a 
flow chart of Rg. 1 5. Note, the following operational con- 
trol is executed by a not-shown controller. 
[0052] First of alL on condition of closing the lid 63 on 
the top of the chamber 42 and the slide door 72 (or even 
opening) prior to bringing the wafers W from the outside 
into the drying chamber 42, the atmosphere in the drying 
chamber 42 ( or the atmosphere in the drying chamber 
42 and the processing bath 41 ) Is replaced with nitrogen 
gas ejected from the nozzles 85, 86, while exhausting 
the atmosphere in the drying chamber 42 (see step 1 401 
of Fig. 1 6). Next, the lid 63 on the top of the drying cham- 
ber 42 is opened ( step 1402 of Fig. 1 7) and then, the 
wafer chuck 84 Is lowered into the chamber 42 and the 
wafers W are delivered to the wafer guide 43 in the 
chamber 42 (step 1403 of Fig. 18). 
[0053] At sequent step 1 404 of Fig. 1 9, it is executed 
to close the lid 63 on the top of the chamber 42 and open 
the slide door 72 at the bottom of the chamber 42 (see 
Fig. 19), Then, the wafer guide 43 carrying the wafers 
W is lowered to transfer them into the cleaning bath 41 
(step 1405 of Fig, 20) and the nitrogen -gas curtain 
screening arrangement 60 is activated to close the 
opening 62 at the bottom of the drying chamber 42 by 
the current layer 59c of nitrogen gas (step 1406 of Fig. 
21). 

[0054] Thereafter, in the cleaning bath 41, it is exe- 
cuted to inject the mixture of HF / H2O through the noz- 
zles 44, 45 and subsequently immerse the wafers W into 
the reserved mixture of HF / H2O for chemical cleaning 
(step 1407 of Fig. 22). In this step, it is also applicable 



that the mixture has been reserved in the cleaning bath 

41 in advanced, before the wafers are transported into 
the cleaning bath 41 . The mixture of HF / H2O ejected 
from the nozzles 44, 45 forms a current directing the wa- 

5 fers W in the cleaning bath 41 thereby to promote the 
chemical cleaning. Next, the mixture of HF / HgO is dis- 
charged and thereafter, the Dl W is ejected from the noz- 
zles 44, 45 to rinse the wafers W (step 1 408 of Fig. 22). 
As well as the mixture of HF / H2O, the Dl W ejected from 
the nozzles 44, 45 forms a cun-ent directing the wafers 
W in the cleaning bath 41 thereby to promote the rinsing 
process. Note, In the modification, the supply of DIW 
may be started without discharging the mixture of HF/ 
H2O so that the density of the mixture becomes to be 
thin gradually. Subsequently, the ozone water is ejected 
from the nozzles 44, 45 to fomi thin films of pure silicon 
oxWe on silicon surfaces of the wafers W ( step 1409 of 
Fig. 22). If necessary, the DIW may be subsequently 
ejected from the nozzles 44, 45 to remove the ozone 
water staking on the surfaces of the wafers W. 
[0055] On the other hand, while the above cleaning 
process is earned out, the nitrogen gas for interchange 
is supplied into the drying chamber 42 through the noz- 
zles 85, 86 (step 1412 of Fig. 22). Thereafter, the IPA or 
the mixture of the IPA and nitrogen is blown out from the 
nozzles 85, 86, so that the drying chamber 42 is filled 
up with the atmosphere of IPA (step 1411), 
[0056] Next, it is executed to cease operating of the 
nitrogen-gas curtain screening an'angement 60 and 
open the nitrogen-gas curtain 59c ( step 1412 of Fig. 23) 
and the wafer guide 43 can7ing the wafers W is elevated 
to transport them into the drying chamber 42 succes- 
sively (step 1413 of Fig. 24). Note, in the modification, 
the wafers W may be conveyed into the drying chamber 

42 while closing the nitrogen-gas curtain 59c without 
stopping the operation of the nitrogen-gas curtain 
screening arrangement 60. During the transportation of 
the wafers W, the nitrogen gas is blown against the wa- 
fers W on transportation from the cleaning bath 41 to 
the drying chamber 42 by the nozzles 106, 107. 
[0057] Subsequently, upon closing the slide door 72 
at the bottom of the drying chamber 42 (step 1414 of 
Fig. 25), the IPA or the mixture of the IPA and nitrogen 
Is blown against the wafers W in the drying chamber 42 
through the nozzles 85, 86 downwardly (step 1415 of 
Fig. 26). After that, the drying chamber 42 is exhausted 
to be decompressed (step 1416 of Fig. 26). /Vfter ceas- 
ing exhausting of the drying chamber 42, the nitrogen 
gas is Introduced into the drying chamber 42 through 
the nozzles 85, 86 to recover the chamber 42 of the at- 
mospheric pressure (step 1417 of Fig. 26). Then, as 
shown in Fig. 30forlnstance, the control valve 90 is con- 
trolled so that a blasting volume of nitrogen gas is rela- 
tively small at the beginning of the recovering and sub- 
sequently, increased gradually or in a stepped manner. 
[0058] At sequent step 1418 of Fig. 27, it is executed 
to open the lid 63 on the top of the drying chamber 42 
and thereafter, the wafer chuck 84 is lowered into the 
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chamber 42 to receive the wafers W from the wafer 

guide 43 (step 1419 of Fig. 28). Then, the wafer chuck 
84 is elevated to unload the wafers W to the outside of 
the drying chamber 42 (step 1420 of Fig. 29). 
[0059] Thus, in accordance with the cleaning appara- 
tus 27 of the embodiment, the drying chamber 42 and 
the cleaning bath 41 are separated from each other up 
and down and the opening 62 of the drying chamber 42 
is screened by the nitrogen-gas curtain 59c during the 
cleaning process in the cleaning bath 41, while the 
opening 62 of the drying chamber 42 is closed by the 
slide door 72 at the drying process in the drying chamber 
42. Therefore, it is possible to prevent the chemical in 
the cleaning bath 41 from exerting bad influences on the 
drying process of the wafers W. In addition, since the 
arrangement allows the drying chamber 42 and the 
cleaning bath 41 to be designed under respective con- 
ditions independent of each other, it is possible to make 
the cleaning process more rapid and further miniaturize 
the cleaning apparatus 27 because of the enhanced de- 
gree of freedom in the process design. For instance, In 
order to finish off the drying process quickly, the drying 
chamber 42 may be provided with the panel heaters 
103, 104 for heating the interior of the chamber 42. Or 
again, the atmosphere in the drying chamber 42 may be 
replaced with the I PA while cleaning the wafers W in the 
cleaning bath 41 in view of the prompt drying process. 
[0060] Further, since the drying chamber 42 can be 
constructed to be compact in comparison with that of 
the conventional cleaning apparatus where the process- 
ing bath and the drying chamber have been accommo- 
dated in one chamber, it is possible to carry out the dry- 
ing process more effectively. Furthermore, since it is 
possible to decrease the volume of the drying chamber 
42 to the utmost, there is no need to form the drying 
chamber 42 with a great pressure tightness. Thus, it is 
possible to reduce the wall thickness of the drying cham- 
ber 42 and decrease the required power of the vacuum 
pump 110 for decompression. 
[0Q61] In the cleaning apparatus 27 of the embodi- 
ment, it Is possible to prevent the occurrence of water 
marks on the surfaces of the wafers W because the 
ozone cleaning is earned out to form the thin film of pure 
silicon oxide on the silicon surfaces of the wafers W after 
executing the chemical cleaning using the mixture of HF 
/ HgO and the water cleaning. 
[0062] Further, since, in the respective processes of 
replacing the atmosphere in the drying chamber 42 with 
the nitrogen gas, it is blown out from the nozzles 85, 86 
while exhausting the drying chamber 42, It is possible 
to enhance the efficiency of replacement. 
[0063] Additionally, as the atmosphere of the drying 
chamber 42 is replaced with the nitrogen gas prior to the 
loading of the wafers W into the drying chamber 42, it is 
possible to shorten the time required for the above re- 
placing process of the nitrogen gas to be processed dur- 
ing the cleaning process of the wafers W. Moreover, 
since the replacement of the nitrogen gas to be proc- 



essed during the cleaning process of the wafers W may 

be started from a state having a lower oxygen concen- 
tration than that of the air outside, it is possible to short- 
en the time required for lowering the concentration of 
5 oxygen to its pemriissible value remarkably. 

[0064] According to the cleaning apparatus 27 of the 
embodiment, when recovering the drying chamber 42 
of the atmospheric pressure by introducing the nitrogen 
gas into the chamber 42 from its decompressed condi- 
tion, the blasting volume of nitrogen gas is relatively 
small at the beginning of the recovering and subse- 
quently, increased gradually or in the stepped manner. 
Consequently, It is possible to prevent particles on the 
inner wall of the drying chamber 42 from flying up by the 
nitrogen-gas flows introduced into the chamber 42 and 
sticking on the wafers W after cleaning or drying. 
[0065] Now, it Is noted that the present Invention is 
not limited to the above-mentioned embodiment and 
various changes and modifications may be made within 
a scope of concept of the art. 

[0066] Note, in order to prevent the chemical mists 
from entering from the cleaning bath 41 to the drying 
chamber 42, the nitrogen gas may be introduced into 
the drying chamber 42 through the nozzles 85, 86 there- 
by to bring the atmosphere in the drying chamber 42 into 
a high-pressure condition in comparison with that in the 
cleaning bath 41 . 

[0067] Further, as means for screening the opening 
62 of the drying chamber 42 in process of cleaning the 
wafers W in the cleaning bath 41 , as shown in Rg. 31 , 
a combination of a rotary doors arrangement and the 
nitrogen-gas curtain screening an'angement is applica- 
ble to the means. The rotary doors anrangement is con- 
stituted by a pair of rotary doors 121 and a pair of driving 
units 122 for rotating the rotary doors 121 respectively 
The respective rotary doors 1 21 also serve as structures 
of the nitrogen-gas exhaust part 59a and the nitrogen- 
gas intake part 59b between which the current layer (ni- 
trogen-gas curtain) ^9c is fomned for screening a clear- 
ance between the respective ends of the closing rotary 
doors 121. Note, the respective rotary doors 121 and 
the nitrogen -gas curtain 59c are adapted so as to open 
or close simultaneously. 

[0068] Again, although the nitrogen gas Is used as the 
inert gas in the above-mentioned embodiment, other in- 
ert gases, such as argon (Ar), helium (He) etc., may be 
used as a substitute of the nitrogen gas. It is obvious 
that the heating of these inert gases In the drying step 
allows the drying process to be carried out more effec- 
tively. While, needless to say, they do not have to be 
heated. 

[0069] Although the IPA is employed as a water-sol- 
uble organic soh^ent having an function to decrease the 
surface tension of pure water with respect to the object 
to be processed in the embodiment, the IPA may be re- 
placed with other organic solvents, for example, single- 
charged alcohol (e.g. methanol), ketonic kinds (e.g. ac- 
etone), ether kinds (e.g. methyl alcohol), multicharged 
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alcohol (e.g. ethylene glycoQ or the like. 
[0070] Although the chemical treatment using the 
mixture of HF/ H2O and the rinsing and drying process- 
es using the pure water are executed in the cleaning 
apparatus 27 in the above-mentioned embodiment, it 
should be understood that a cleaning apparatus for and 
a method of executing at least the drying process and 
one or more other processes will be Included in the 
scope of the invention. For example, the chemical proc- 
ess using the mixture of HF / HgO, the rinsing process 
using the pure water, the chemical process using the 
mixture of NH4/ H2O2 / HgO, and the chemical process 
using the mixture of HCI / H2O2 / H2O etc. are applicable 
to the above other processes. Accordingly, of course, 
the cleaning apparatus of the invention may be con- 
structed so as to carry out ,for example, the chemical 
process using the mixture of NH4 / HgOg / HgO, the 
chemical process using the mixture of HCI / HgOg / HgO, 
the chemical process using the mixture of HF / H2O, the 
rinsing process using the pure water, and the drying 
process. 

[0071] Although the above-mentioned embodiment is 
one example of the cleaning apparatus of the invention 
In association with a cleaning equipment having the 
processing baths in processing order, it is possible to 
use the present cleaning apparatus as a stand alone 
type apparatus. In this case, for example, it is also pos- 
sible to construct the stand alone apparatus by connect- 
ing a transfer section having the loader part and unload- 
er part with the present cleaning apparatus. 
[0072] In addition, it will be understood that the object 
to be processed is not limited to the semi-conductor wa- 
fer of the embodiment, so that a LCD substrate, a glass 
substrate, a CD substrate, a photomask, a print sub- 
strate, a ceramic substrate or the like is applicable to 
the object to be processed by the present apparatus and 
method. 

[0073] As mentioned above, according to an embod- 
iment of the present invention, as the inert gas is intro- 
duced into the drying chamber so that the atmosphere 
In the drying chamber is brought to the high-pressure 
condition in comparison with the processing bath, it is 
possible to prevent the entering of chemicals from the 
processing bath to the drying chamber. Further, since 
the forthcoming process in the next processing bath can 
be prepared while the drying process is executed, it is 
possible to improve throughput of the cleaning appara- 
tus. Additionally, since the arrangement allows the dry- 
ing chamber and the processing bath to be designed 
under respective conditions independent of each other, 
it is possible to optimize the cleaning process and further 
miniaturize the cleaning apparatus because of the en- 
hanced degree of freedom in the process design. More- 
over, since the above-mentioned arrangement allows 
the volume of the drying chamber to be reduced, it is 
possible to reduce the wall thrckness of the drying cham- 
ber and the processing bath when it is required to de- 
compress the drying chamber while filling up with the 



atmosphere of the organic solvent In addition, it Is pos- ' 
sible to make the decompression with the low-powered 
vacuum pump. 

[0074] Additionally, according to an embodiment, of 
5 the invention, owing to the provision of the screening 
means for screening the opening by the current layer of 
inert gas, it is possible to screen the processing bath 
from the drying chamber at the chemical processing for 
the object, so that the entering of chemicals from the 
10 processing bath to the drying chamber can be prevent- 
ed. 

[0075] Moreover, according to an embodiment of the 
cleaning apparatus of the invention, when closing the 
opening by the first and second doors, the clearance be- 

15 tween the first and second doors can be screened by 
the flow of inert gas. Accordingly, it is possible to prevent 
an invasion of the chemical atmosphere from the 
processing bath to the drying chamber, furthermore. 
[0076] Again, according to the cleaning method of the 

20 invention, since the drying chamber is separated from 
the processing bath, the forthcoming process in the next 
processing bath can be prepared while the drying proc- 
ess is executed, so that the throughput of the cleaning 
apparatus can be improved. Additionally, since the ar- 

25 rangement albws the drying chamber and the process- 
ing bath to be designed under respective conditions in- 
dependent of each other, it is possible to optimize the 
cleaning process and further miniaturize the cleaning 
apparatus because of the enhanced degree of freedom 

30 in the process design. Moreover, since the above-men- 
tioned arrangement allows the volume of the drying 
chamber to be reduced, it is possible to reduce the wall 
thickness of the drying chamber and the processing 
bath when it is required to decompress the drying cham- 

35 ber while filling up with the atmosphere of the organic 
solvent. In addition, it is possible to make the decom- 
pression with the low-powered vacuum pump. 



40 Claims 

1 . A cleaning apparatus for cleaning an object (W) to 
be processed, said apparatus comprising: 

45 a processing bath (41) for storing processing 

liquid in which said object (W) is to be im- 
mersed, said processing bath having an upper 
portion defining an upper opening; 
a drying chamber (42) enclosed with a case ar- 

50 ranged entirely above said processing bath, 

said case having a lower portion defining a low- 
er opening (62), said lower opening being lo- 
cated directly above and spaced apart from 
said upper opening of the processing bath so 

55 as to allow the passage of transporting means 

carrying objects between said drying chamber 
and said processing bath; 
a transporting means (43) for transporting said 
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object (W) between said processing bath (41) 
and said drying chamber (42) through said up- 
per opening and lower opening (62); 
filling means (85,86) for filling said drying 
chamber (42) with an atmosphere of organic 
solvent; and 

introducing means (59c) for introducing inert 
gas into said drying chamber in order to prevent 
the atmosphere In said processing bath from 
moving to said drying chamber. 

2. A cleaning apparatus as in Claim 1 , wherein said 
introducing means comprises screening means 
(59c) for screening said lower opening (62) by a cur- 
rent of inert gas. 

3. A cleaning apparatus as in Claim 2 wherein 

said screening means includes a pair of first 
and second doors (121) an^anged so as to open and 
partially cover said opening, said first door having 
a leading end formed to oppose said second door 
and provided with an output port for discharging in- 
ert gas, said second door having a leading end 
formed to oppose said first door and provided with 
an intake port for the inert gas, whereby a current 
of the inert gas is formed between the leading end 
of said first door and the leading end of said second 
door, for screening said opening since the inert gas 
discharged from said output port of said first door is 
sucked through said intake port of said second door, 
in a partially covering state of said first and second 
doors. 

4. A cleaning apparatus as in any one of Claims 1 , 2 
or 3, further comprising open and shut means for 
opening and shutting said lower opening, alterna- 
tively. 

5. A cleaning apparatus as in any one of Claims 1 , 2 
or 3, further comprising open and shut means for 
opening and shutting said lower opening, said open 
and shut means in a shutting state thereof also seal- 
ing said drying chamber 

6. A cleaning apparatus as in any one of Claims 1 , 2 
or 3, wherein said filling means includes a nozzle 
(85,86) for ejecting gas containing said organic sol- 
vent into said drying chamber, said nozzle having 
an inside (88a) and an outside (88b) pipe arranged 
so that respective circumferential faces thereof are 
apart from each other; and wherein said inside pipe 
is provided, in an axial direction thereof, with a plu- 
rality of gas outlets (87a) at intervals of a predeter- 
mined distance, while said outside pipe is provided, 
in an axial direction thereof, with a plurality of gas 
outlets (87b) at intervals shorter than said predeter- 
mined distance of said intervals of said inside pipe. 



7. A cleaning apparatus as In Claim 1 , wherein 

said introducing means includes controlling 
means for controlling flow rate of said inert gas pro- 
vided into said drying chamber 

5 

8. A cleaning apparatus as in Claim 1 , wherein 

the drying chamber is cylindrical with its lon- 
gitudinal axis in a plan parallel to the plane in which 
the lower opening lies; and 
10 said case has an upper portion defining an ap- 

erture (61). and a cover (63) arranged on said ap- 
erture (61) in order to open or dose said aperture 
(61), said cover being fonned in a semi-cylindrical 
shape whose axis is horizontal. 

IS 

9. A cleaning apparatus as in Claim 1 , further compris- 
ing a slide door (64) located under said lower open- 
ing of said drying chamber and above said upper 
opening of said processing bath, said slide doorbe- 

20 ing mounted slidably between an open position and 
a closed position in order to open and shut said tow- 
er opening alternatively, said slide door being pro- 
vided with an air grip seal (72a) In a peripheral por- 
tion of an upper side thereof. 

25 wherein said air grip seal (72a) comes into contact 
with said lower portion of said case defining said 
lower opening and seals said lower opening of said 
drying chamber In order to separate a dry zone in 
said drying chamber from a wet zone In said 

30 processing bath, 

wherein said transporting means has a holder 
(75) holding said object to be treated, a guide ele- 
vating rod (81 ) provided with said holder, and a wa- 
fer-guide Z-axis mechanism (83) connected to said 

35 guide elevating rod for moving said object held by 
said holder between said processing bath and said 
drying chamber through said upper opening and 
said lower opening, 

said introducing means having an inert gas 

40 line connected with said drying chamber for trans- 
porting inert gas into said drying chamber in order 
to prevent an atmosphere in said processing bath 
from moving into said drying chamber; and 

said filling means having an organic solvent 

45 container containing organic solvent; and 

an evaporator (89) connected with said or- 
ganic solvent container and said drying chamber, 
said evaporator evaporating organk: solvent provid- 
ed from said organic solvent container and being 

50 provided Into said drying chamber 

10. A cleaning method of cleaning an object to be proc- 
essed, using a cleaning apparatus including: 

55 a processing bath (41) for storing processing 

liquid in which said object is immersed, said 
processing bath having an upper portion defin- 
ing an upper opening; 
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a drying chamber (42) enclosed with a case ar- 
ranged entirely above said processing bath, 
said case having a lower portion defining a low- 
er opening (62), said lower opening being lo- 
cated directly above and spaced apart from 
said upper opening so as to allow the passage 
of transporting means carrying objects to pass 
between said drying chamber and said 
processing bath; 

a transporting means (43) for transporting said 
object between said processing bath and said 
drying chamber through said upper opening 
and lower opening; 

filling means (85,86) lor filling said drying 
chamber with an atmosphere of organic sol- 
vent; 

introducing means (59c) for introducing inert 
gas into said drying chamber in order to prevent 
the atmosphere in said processing bath from 
moving to said drying chamber; 
said cleaning method comprising the steps of: 

(a) transporting said object into the 
processing bath disposed below the drying 
chamber through the lower opening 
fonned in said drying chamber while retain- 
ing said object by a retaining member sup- 
ported from said drying chamber's side; 

(b) storing processing liquid in said 
processing bath before or after transport- 
ing said object from drying chamber into 
said processing bath and subsequently im- 
mersing said object in said processing liq- 
uid; 

(c) transporting said object from said 
processing bath into said drying chamber; 

(d) filling said drying chamber with an at- 
mosphere of organic solvent and drying 
said object; and 

(e) during immersing said object in said 
processing liquid: introducing inert gas into 
said drying chamber in order to prevent the 
atmosphere in said processing bath from 
moving to said drying chamber. 

11. A cleaning method as in Claim 10 wherein after said 
step (c) and before said step (d), there is the further 
step of closing said lower opening after transporting 
said object processed in said processing bath from 
said processing bath to said drying chamber. 

12. A cleaning method as in Claim 1 0 or 1 1 wherein be- 
fore said step (a) the atmosphere in said drying 
chamber is replaced with inert gas, before said ob- 
ject Is brought Into said drying chamber from said 
outside of the apparatus. 

1 3. A cleaning method as in Claim 1 0 or 11 wherein be- 



fore said step (a), the atmosphere in said drying 
chamber is replaced with inert gas while exhausting 
an atmosphere in said drying chamber, before said 
object is brought into said drying chamberf rom said 
s outside of the apparatus. 

14. A cleaning method as in Claim 1 0 or 1 1 wherein said 
drying chamber is decompressed after the step (d), 
and thereafter the supply of Inert gas is controlled 

^0 so that the supply volume of the inert gas per unit 
time increases as time passes while the pressure 
In said drying chamber recovers from decom- 
pressed pressure to atmospheric pressure by Intro- 
ducing the inert gas. 

15 

1 5. A cleaning method as in Claim 1 0 or 11 wherein the 
step (b) includes the steps of: 

executing chemical cleaning of said object; ex- 
20 ecuting water cleaning of said object; and exe- 

cuting ozone cleaning of said object after said 
water cleaning. 

16. A cleaning method as in Claim 15 wherein the step 
25 (b) further Include the steps of executing additional 

water cleaning of said object after said ozone clean- 
ing. 



30 PatentansprQche 

1. Reinigungseinrichtung zum Reinigen eines zu be- 
arbeitenden Gegenstands (W), wobei die Elnrlch- 
tung aufweist: 
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ein Bearbeitungsbad (41), zum Aufbewahren 

von Bearbeitungsflussigkeit, in welch e der Ge- 
genstand (W) eingetaucht werden soli, wobei 
das Bearbeitungsbad einen oberen Abschnitt 
aufweist, der eine obere Offnung festiegt; 

eine Trocknungskammer (42), die von einem 
Gehause umschiossen ist, das vollstandig 
oberhalb des Bearbeitungsbades angeordnet 
ist, wobei das Gehause einen unteren Ab- 
schnitt aufweist, der eine untere Offnung (62) 
festiegt, und die untere Offnung direkt oberhalb 
der oberen Offnung und beabstandet von die- 
ser des Bearbeitungsbades angeordnet Ist, um 
den Durchgang etner Transportvomchtung zu 
emnoglichen, die Gegenstande zwischen der 
Trocknungskammer und dem Bearbeitungs- 
bad transportiert; 

eine Transportvorrichtung (43) zum Transpor- 
tieren des Gegenstands (W) zwischen dem Be- 
arbeitungsbad (41) und der Trocknungskam- 
mer (42) durch die obere Offnung und die un- 
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tere Offnung (62); 

eine Fullvorrichtung (85, 86) zum Fuilen der 
Trocknungskammer (42) mit einer Atmosphare 
aus einem organischen Losungsmittel; und s 

eine Einlassvorrichtung (59c) zum Einbringen 
von Inertgas in die Trocknungskannmer, um zu 
verhindern, dass srch die Atmosphare in dem 
Bearbeitungsbad in die Trocknungskammer io 
bewegt. 

2. Reinigungseinrichtung nach Anspruch 1, bei wel- 
cher die Einlassvorrichtung eine Abschirmvorrrch- 
tung (59c) zum Abschimien der unteren Offnung ^5 
(62) durch einen Strom aus Inertgas aufweist. 

3. Reinigungseinrichtung nach Anspruch 2, bei wel> 
Cher 

die Abschimivorrichtung ein Paar aus einer ersten 20 
und einer zweiten Tiir (121) aufweist, die so ange- 
ordnet sind, dass sie die Offnung offnen und teilwei- 
se verschlie3en, wobei die erste Tur ein Vorderen- 
de aufweist, das dazu ausgebiidet ist, der zweiten 
Tiir gegenuber zu liegen, und mit einer Ausgangs- ^5 
offnung zum Abgeben von Inertgas versehen ist, 
die zweite Tur ein Vorderende aufweist, das dazu 
ausgebiidet Ist, der ersten Tur gegenuber zu liegen, 
und mit einer Einlassoffnung fur das Inertgas ver- 
sehen ist, wodurch ein Strom aus Inertgas zwi- 30 
schen dem Vorderende der ersten Tiir und dem Vor- 
derende der zweiten Tur erzeugt wird, um die Off- 
nung abzuschirmen, da das Inertgas, das von der 
Ausgangsoffnung der ersten Tiir abgegeben wird, 
durch die Einlassoffnung der zweiten Tur ange- 35 
saugt wird, in einem Zustand, in welchem die erste 
und die zweite Tiir teilweise schlleBen. 

4. Reinigungseinrichtung nach einem der Anspriiche 

1 , 2 Oder 3, welche weiterhin eine Offnungs- und 40 
SchlieBvon^ichtung zum abwechseinden Offnen 
und SchlleBen der unteren Offnung aufweist. 

5. Reinigungseinrichtung nach einem der Anspruche 

1 , 2 Oder 3, welche weiterhin eine Offnungs- und 45 
Schlie3vorrichtung zum Offnen und SchlleBen der 
unteren Offnung aufweist, wobei die Offnungs- und 
SchlieBvorrichtung in ihrem geschlossenen Zu- 
stand auch die Trocknungskammer abdichtet. 

50 

6. Reinigungseinrichtung nach einem der Anspruche 
1 , 2 Oder 3. bei welcher die Fullvomchtung eine Du- 
se (85, 86) zum AusstoBen von Gas aufweist, wel- 
ches das organische Losungsmittel enthalt, in»die 
Trocknungskammer, wobei die Duse ein inneres ss 
(88a) und ein auBeres (88b) Rohr aufweist, die so 
angeordnet sind, dass ihre jewel ligen Umfangs- 
oberflachen voneinander beabstandet sind, und 



das innere Rohr in seiner Axialrichtung mit mehre- 
ren Gasauslassen (87a) in Intervallen mit vorbe- 
stimmten Abstanden versehen ist, wahrend das au- 
Bere Rohr in seiner Axialrichtung mit mehreren 
Gasauslassen (87b) in Intervallen versehen ist, die 
kurzersind als die vorbestlmmte Entfemung der In- 
tervalle des inneren Rohrs. 

7. Reinigungseinrichtung nach Anspruch 1 , bei wel- 
cher 

die Einlassvorrichtung eine Steuervon-ichtung zum 
Steuem der Flussrate des Inertgases aufweist, das 
der Trocknungskammer zugefuhrt wird. 

8. Reinigungseinrichtung nach Anspruch 1, bei wel- 
cher 

die Trocknungskammer zylinderfonnig ist, wobei ih- 
re Langsachse in einer Ebene parallel zu jener Ebe- 
ne llegt, in welcher die untere Offnung liegt; und 
das Gehause einen oberen Abschnitt aufweist, der 
eine Offnung (61) festlegt, und eine Abdeckung 
(63), die auf der Offnung (61) angeordnet ist, um 
die Offnung (61) zu offnen oderzu schlleBen, wobei 
die Abdeckung halbzyiinderfdrmig ist, mit horizon- 
taler Achse. 

9. Reinigungseinrichtung nach Anspruch 1, welche 
weiterhin eine Gleittur (64) aufweist, die unter der 
unteren Offnung der Trocknungskammer und ober- 
halb der oberen Offnung des Bearbeitungsbades 
angeordnet ist, wobei die Gleittur gleitbeweglich 
zwischen einer geoffneten Position und einer ge- 
schlossenen Position angebracht ist, um abwech- 
selnd die untere Offnung zu offnen und zu schlie- 
Ben, die Gleittur mit einer Luftdichtung (72a) In ei- 
nem Umfangsabschnitt an ihrer Oberseite verse- 
hen ist, 

wobei die Luftdichtung (72a) in Bertihrung mit dem 
unteren Abschnitt des Gehauses gelangt, der die 
untere Offnung festlegt, und die untere Offnung der 
Trocknungskammer abdichtet, um eine trockene 
Zone in der Trocknungskammer von einer nassen 
Zone in dem Bearbeitungsbad zu trennen, 
wobei die Transportvorrichtung einen Halter (75) 
aufweist, der den zu beariaeitenden Gegenstand 
haftert, eine Fiihrungshebestange (81 ), die bei dem 
Halter vorgesehen sind, und einen Waferfuhrungs- 
Z-Achsenmechanismus (83). der mit der Fiihrungs- 
hebestange verbunden ist, um den von dem Halter 
gehaltenen Gegenstand zwischen dem Bearbei- 
tungsbad und der Trocknungskammer durch die 
obere Offnung und die untere Offnung zu bewegen, 
die Einlasseinrichtung eine Inertgasleitung auf- 
weist, die mit der Trocknungskammer vert)unden 
ist, um Inertgas in die Trocknungskammer zu trans- 
portieren, damit verhindert wird, dass sich eine At- 
mosphare in dem Bearbeitungsbad in die Trock- 
nungskammer bewegt; und 
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die FuIlvoiTichtung einen Behalter fur organisches 
Ldsungsmittel aufweist, der organisches Ldsungs- 
mittel enthalt; und 

ein Verdampfer (89) mit derp Behalter fur organi- 
sches Ldsungsmittel und der Trocknungskammer 
verbunden ist, und der Verdampfer organisches Ld- 
sungsmittel verdampft, das von dem Behalterfuror- 
ganisches Ldsungsmittel geliefert wird, und in die 
Trocknungskammer zugefuhrt wind. 

10. Reinigungsverfahren zum Reinigen eines zu bear- 
beitenden Gegenstands unter Verv^endung einer 
Reinigungsvomchtung, welche aufweist: 

ein Beafbeitungsbad (41) zum Aufbewahren 
von Bearbeitungsflussigkeit, In welche der Ge- 
genstand elngetaucht wird, wobei das Bearbei- 
tungsbad einen oberen Abschnitt aufweist, der 
eine obere Offnung festlegt; 

eine Trocknungskammer (42), die von einem 
Gehause umschlossen ist, das vollstandig 
oberhatb des Bearbeitungsbades angeordnet 
ist, wobei das Gehause einen unteren Ab- 
schnitt aufweist, der eine untere Offnung (62) 
festlegt, und die untere Offnung direkt oberhalb 
der oberen Offnung und von dieser beabstan- 
det angeordnet ist, um den Durchgang einer 
Transportvorrichtung zu emioglichen, die Ge- 
genstande transportiert, sodass diese zwi- 
schen der Trocknungskammer und dem Bear- 
beitungsbad hindurchgehen kann; 

eine Transportvorrichtung (43) zum Transpor- 
tieren des Gegenstands zwischen dem Bear- 
beitungsbad und der Trocknungskammer 
durch die obere Offnung und die untere Off- 
nung; 

eine Fullvorrichtung (85, 86), zum Fiillen der 
Trocknungskammer mit einer Atmosphare aus 
einem organischen Ldsungsmittel; 

eine Einlassvonichtung (59c) zum Einlassen 
von Inertgas in die Trocknungskammer, um zu 
verhindern, dass sich die Atmosphare in dem 
Bearbeitungsbad zu der Trocknungskammer 
bewegt; 

wobei das Reinigungsverfahren folgende Schrltte 
umfasst:; 

(a) Transportieren des Gegenstandes in das 
Bearbeitungsbad, das unterhalb der Trock- 
nungskammer angeordnet ist, durch die in der 
Trocknungskammer vorgesehene untere Off- 
nung, wahrend der Gegenstand durch ein Hal- 
teteil gehaltert wird, das von der Seite der 



Trocknungskammer aus gehaltert ist; 

(b) Aufbewahren von Bearbeitungsflussigkeit 
in dem Bearbeitungsbad vor oder nach dem 
5 Transport des Gegenstands von der Trock- 

nungskammer in das Bearbeitungsbad, und 
nachfolgendes Eintauchen des Gegenstands 
in die Bearbeitungsflussigkeit; 

'0 (c) Transportieren des Gegenstands von dem 

Bearbeitungsbad in die Trocknungskammer; 

(d) Fullen derTrocknungskammer mit einer At- 
mosphare aus organischem Ldsungsmittel, 

^5 und Trocknen des Gegenstands; und 

(e) Einlassen, wahrend des Eintauchens des 
Gegenstands in die Bearbeitungsflussigkeit, 
von Inertgas in die Trocknungskammer, um zu 

20 verhindern, dass sich die Atmosphare in dem 

Bearbeitungsbad zu der Trocknungskammer 
bewegt. 

11. Reinigungsverfahren nach Anspmch 10, bei wel- 
25 chem nach dem Schritt (c) und vor dem Schritt (d) 

der weitere Schritt vorgesehen ist, die untere Off- 
nung zu schlte3en, nach dem Transport des Ge- 
genstands, der in dem Bearbeitungsbad bearbeitet 
wird, von dem Bearbeitungsbad zu derTrocknungs- 
30 kammer. 

12. Reinigungsverfahren nach Anspmch 10 oder 11, 
bei wetehem vor dem Schritt (a) die Atmosphare in 
der Trocknungskammer durch Inertgas ersetzt 

35 wird, bevor der Gegenstand in die Trocknungskam- 
mer von auBerhalb der Einrichtung verbracht wird. 

13. Reinigungsverfahren nach Anspruch 10 oder 11, 
bei welchem vor dem Schritt (a) die Atmosphare in 

40 der Trocknungskammer durch Inertgas ersetzt 
wird, wahrend die Atmosphare in der Trocknungs- 
kammer abgesaugt wird, bevor der Gegenstand in 
die Trocknungskammer von auBerhalb der Einrich- 
tung verbracht wird. 

45 

14. Reinigungsverfahren nach Anspruch 10 oder 11, 
bei welchem die Trocknungskammer nach dem 
Schritt (d) druckentlastet wird. und danach die Zu- 
fuhr von Inertgas so gesteuert wird, dass das zuge- 

50 fuhrte Vo lumen an Inertgas pro Zeiteinheit im Ver- 
laufe der Zeit zunimmt, wahrend der Druck in der 
Trocknungskammer von dem entlasteten Druck auf 
Atmospharendruck durch Zufuhren des Intertgases 
zuriickkehrt. 

55 

15. Reinigungsverfahren nach Anspruch 10 oder 11, 
bei welchem vor dem Schritt (b) folgende Schritte 
umfasst: 
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Durchfuhren einer chemischen Reinigung des 
Gegenstands; Durchfuhren einer Wasserreini- 
gung des Gegenstands; und Durchfuhren einer 
Ozonreinigung des Gegenstands nach der 
Wasserreinigung. 

16. Relnigungsverfahren nach Anspruch 15, bei wel- 
chem der Schritt (b) weiterhin die Schrltte umfasst, 
eine zusatzliche Wasserreinigung des Gegen- 
stands nach der Ozonreinigung durchzufuhren. 



Revendlcatlons 

1. Appareil de nettoyage pennettant de nettoyer un 
objet (W) k trailer, ledit appareil connprenant : 

un bain de traitement (41 ) permettant de stoc- 
ker un liqulde de traitement dans lequel ledit 
objet (W) doit etre Immerge, ledit bain de trai- 
tement presentant une partie superieure d6fi- 
nissant une ouverture superieure ; 
une chambre de sechage (42) comprise dans 
un recipient dispose entierement au-dessus 
dudit bain de traitement, ledit recipient presen- 
tant une partie inferieure d^finissant une ouver- 
ture Inferieure (62), ladite ouverture inferieure 
etant dispos6e directement au-dessus de ladite 
ouverture superieure du bain de traitement, k 
quelque distance de celle-ci, afin de pemiettre 
le passage d'un moyen de transport transpor- 
tant des objets entre ladite chambre de secha- 
ge et ledit bain de traitement ; 
un moyen de transport (43) servant a transpor- 
ter ledit objet (W) entre ledit bain de traitement 
(41 ) et ladite chambre de sechage (42) via la- 
dite ouverture superieure et ladite ouverture in- 
ferieure (62) ; 

des moyens de remplissage (85, 86) sen/ant a 
remplir iadite chambre de sechage (42) avec 
une atmosphere de solvant organique ; et 
un moyen d'introduction (59c) servant a intro- 
duire un gaz inerte dans ladite chambre de se- 
chage afin d'empecher Tatmosphere presente 
dans ledit bain de traitement d'attelndre la 
chambre de sechage. 

2. Appareil de nettoyage selon la revendication 1, 
dans lequel ledit moyen d'introduction comprend un 
moyen d'ecran (59c) servant k faire ecran au niveau 
de iadite ouverture inferieure (62) au moyen d'un 
courant de gaz inerte. 

3. Appareil de nettoyage selon la revendication 2, 
dans lequel 

ledit moyen d'ecran comprend une paire de 
premiere et seconde portes (121) disposee de ma- 
ni^re k decouvrir et k couvrir partiellement ladrte 



ouverture, ladite premiere porte ayant une extr^mi- 
te avant form^e pour s'opposer k ladite seconde 
porte et munie d'un orifice d'evacuation servant a 
6vacuer le gaz inerte, ladite seconde porte ayant 

5 une extremite avant fomiee pour s'opposer k ladite 
premidre porte et munie d'un orifice d'aspiration de 
gaz inerte, un courant de gaz inerte etant forme en- 
tre rextr6mit6 avant de ladite premiere porte et Fex- 
tr^mite avant de ladite seconde porte dans te but 

10 de faire ecran au niveau de ladite ouverture en con- 
sequence du fait qu'un gaz inerte 6mis par ledit ori- 
fice d'evacuation de ladite premidre porte est aspire 
par ledit orifice d'aspiration de ladite seconde porte, 
dans un etat de couverture partielle obtenu au 

^5 moyen desdites premiere et seconde portes. 

4. Appareil de nettoyage selon I'une quelconque des 
revendications 1 , 2 ou 3, comprenant en outre un 
moyen d'ouverture et d'obturation pennettant de 

20 decouvrir ou blen d'obturer ladite ouverture Inferieu- 
re. 

5. Appareil de nettoyage selon I'une quelconque des 
revendications 1 , 2 ou 3, comprenant en outre un 

25 moyen d'ouverture et d'obturation pennettant de 
decouvrir ou blen d'obturer ladite ouverture Inferieu- 
re, ledit moyen d'ouverture et d'obturation permet- 
tant dgalement de femier hemfi^tiquement ladite 
chambre de sechage lorsqu'il se trouve a I'etat d'ob- 

30 tu ration. 

6. Appareil de nettoyage selon I'une quelconque des 
revendications 1, 2 ou 3, dans lequel ledit moyen 
de remplissage comprend une buse (85, 86) ser- 

35 vant k injector le gaz contenant ledit soivant orga- 
nique dans ladite chambre de sechage, ladite buse 
ayant un tube interieur (88a) et un tube exterieur 
(88b) disposes de maniere a ce que leurs faces cir- 
conferentielles respectives soient espacees I'une 

40 de I'autre ; et dans lequel ledit tube interieur est mu- 
ni, dans sa direction axiale, d'une pluralited'oriftces 
d'emission de gaz (87a) espaces k intervalles pre- 
detemiines tandis que ledit tube exterieur est muni, 
dans sa direction axiale, d'une pluralite d'orifices 

4S d'emission de gaz (87b) a intervalles plus petits que 
lesdits intervalles predetermines dudit tube inte- 
rieur 

7. Appareil de nettoyage selon la revendication 1, 
so dans lequel 

ledit moyen d'introduction comprend un 
moyen de regulation servant k regular le debit dudit 
gaz inerte apporte dans ladite chambre de secha- 
ge- 

55 

8. Appareil de nettoyage selon la revendication 1, 
dans lequel 

la chambre de sechage est cylindrlque, son 
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axe longitudinal etant dans un plan parall^le au plan 
dans lequel se trouve I'ouverture inferieure ; et 

(edit recipient presente une partie superieure 
definissant une fenetre (61) et un couvercle (63) 
dispose sur ladite fenetre (61 ) afin de decouvrir ou s 
d'obturer ladite fenetre (61 ) , (edit couvercle etant de 
fonne semi-cylindrique k axe horizontal. 

9. Apparel! de nettoyage selon la revendication 1, 

comprenant en outre une porte coulissante (64) si- io 
tuee sous ladite ouverture inferieure de ladite 
channbre de s^hage et au-dessus de ladite ouver- 
ture superieure dudit bain detraitennent. ladite porte 
coulissante 6tant montee de mani^re § pouvoircou- 
lisser entre une position d'ouverture et une position <5 
de fermeture pemiettant de decouvrir ou bien d'ob- 
turer ladite ouverture Inferieure, ladite porte coulis- 
sante etant munie d'un joint k prise d'air (72a) dans 
une partie peripherique d'un cote superieur de eel- 
le-cl, ledit joint a prise d'air (72a) venant en contact 20 
avec ladite partie inferieure dudit recipient definis- 
sant ladite ouverture Inferieure et obturant hemieti- 
quement ladite ouverture inferieure de ladite cham- 
bre de sechage afin de separer une zone seche pre- 
sente dans ladite chambre de sechage d'une zone 
humide presente dans ledit bain de trattement, 

dans lequel ledit moyen de transport compor- 
te un porte-objet (75) servant a porter ledit objet de- . 
vant etre traite, une ban^e d'elevatlon (81 ) du dispo- 
sitif de guidage munie dudit porte-objet et iin me- 30 
canisme (83) de guidage des plaquettes semi-con- 
ductrices sur I'axe des Z raccorde a ladite barre 
d'eievation du dispositif de guidage permettant de 
deplacer ledit objet tenu par ledit porte-objet entre 
ledit bain de traitement et ladite chambre de secha- 35 
ge via ladite ouverture superieure et ladite ouvertu- 
re inferieure, 

ledit moyen d'introduction presentant une 
conduite de gaz inerte raccordee a ladite chambre 
de sechage pemiettant de transporter le gaz inerte 
dans ladite chambre de sechage afin d'empdcher 
une atmosphere presente dans ledit bain de traite- 
ment d'atteindre ladite chambre de sechage ; 

ledit moyen de remplissage presentant un re- 
servoir de solvant organlque contenant ledit solvant ^5 
organique ; et 

un evaporateur (89) raccorde audit reservoir 
de solvant organique et a ladite chambre de secha- 
ge, ledit evaporateur permettant d'evaporer le sol- 
vant organique provenant dudit reservoir de solvant so 
organique et amene dans ladite chambre de secha- 
ge. 

10. Precede de nettoyage pemiettant de nettoyer un 
objet a traiter, mettant en oeuvre un appareil de net- 55 
toyage comprenant : 

un bain de traitement (41 ) contenant un iiquide 



de traitement dans lequel ledit objet est immer- 
ge. ledit bain de traitement presentant une par- 
tie superieure definissant une ouverture 
superieure ; 

une chambre de sechage (42) comprise dans 
un recipient dispose entierement au-dessus 
dudit bain de traitement, ledit recipient ayant 
une partie inferieure definissant une ouverture 
Inferieure (62), ladite ouverture inferieure etant 
disposee directement au-dessus de ladite 
ouverture superieure, k quelque distance de 
celle-ci, afin de pemiettre le passage d'un 
moyen de transport transportant des objets de- 
vant passer entre ladite chambre de sechage 
et ledit bain de traitement ; 
un moyen de transport (43) servant a transpor- 
ter ledit objet entre ledit bain de traitement et 
ladite chambre de sechage via ladite ouverture 
superieure et ladite ouverture inferieure ; 
des moyens de remplissage (85, 86) servant k 
remplir ladite chambre de sechage avec une at- 
mosphere de solvant organique ; et 
un moyen d'introduction (59c) servant k intro- 
duire un gaz inerte dans ladite chambre de se- 
chage afin d'empecher I'atmosphere presente 
dans ledit bain de traitement d'atteindre la 
chambre de sechage 

ledit precede de nettoyage comprenant les eta- 
pes consistant a : 

(a) transporter ledit objet dans le bain de 
traitement dispose sous la chambre de se- 
chage via I'ouverture inferieure formee 
dans ladite chambre de sechage tout en re- 
tenant ledit objet au moyen d'un element 
de retenue s'appuyantsur le cdte de ladite 
chambre de sechage ; 

(b) stocker le Iiquide de traitement dudit 
bain de traitement avant et apres le^rans- 
port dudit objet depuls ladite chambre de 
sechage vers ledit bain de traitement puis 
immersion dudit objet dans ledit Iiquide de 
traitement ; 

(c) transporter ledit objet depuis le bain de 
traitement vers ladite chambre de 
sechage ; 

(d) remplir ladite chambre de sechage 
d'une atmosphere de solvant organique et 
secher ledit objet ; et 

(e) durant I'immersion dudit objet dans ledit 
Iiquide de traitement, introduire du gaz 
inerte dans ladite chambre de sechage afin 
d'empecher I'atmosphere presente dans 
ledit bain de traitement d'atteindre ladite 
chambre de sechage. 

11. Precede de nettoyage selon la revendication 10, 
dans lequel, apres ladite etape (c) et avant I'etape 
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(d), on realise Tetape supplementaire consistant k 
obturer ladite ouverture Inferieure apfes que ledit 
objet traite dans ledit bain de traitement a ete trans- 
porte dudit bain de traitement k ladite chambre de 
s^chage. s 

12. Precede de nettoyage selon la revendication 10 ou 
11, dans lequel, prealablement a ladite etape (a), 
on remplace i*atmosph^re presente dans ladite 
chambre de s^chage par un gaz inerte avant que to 
ledit objet en provenance dudit ext^rieur de I'appa- 

reil ne soit apporte dans ladite chambre de s^ha- 

13. Precede de nettoyage selon la revendication 1 0 ou t5 
11, dans lequel, prealablement a ladite etape (a), 

on remplace {'atmosphere presente dans ladite 
chambre de sechage par un gaz inerte tandis qu'on 
6vacue Tatmosphere presente dans ladite chambre 
de sechage, avant que ledit objet en provenance 20 
dudit exterieur de Tappareil ne soit apporte dans la- 
dite chambre de sechage. 

14. Precede de nettoyage selon la revendication 10 ou 

1 1 , dans lequel ladite chambre de sechage est d& 25 
compressee apr^s I'etape (d), apres quoi Tapport 
de gaz inerte est regute de maniere a ce que le vo- 
lume d'amen^e du gaz Inerte par unit6 de temps 
augmente avec le temps tandis que la pression pre- 
sente dans ladite chambre de sechage passe de la 30 
pression decompressee k la pression atmosph^ri- 
que par Introduction de gaz inerte. 

15. Precede de nettoyage selon la revendication 10 ou 

1 1 , dans lequel I'etape (b) comprend les operations 35 
consistant k : 

effectuer le nettoyage chimique dudit objet, ef- 
fectuer le nettoyage a I'eau dudit objet et effec- 
tuer le nettoyage a I'ozone dudit objet apres le- ^ 
dit nettoyage k feau. 

16. Procede de nettoyage selon la revendication 15. 
dans lequel i'etape (b) comprend en outre les ope- 
rations consistant a effectuer de nouveau un net- 
toyage a I'eau dudit objet apres ledit nettoyage a 
I'ozone. 



17 



EP0855 736B1 




18 



EPO 855736 B1 




19 



EP0 855736B1 



ro 

oo 

CM — 



CM — 

CD ^ 
CM 



to 

CM 



o. 
ro 



CM 

CM 

<M 
CM- 

a> 

CM- 



A. 



□ □□□ 



00 in CD 



20 



EP0 855 736B1 




EP0 855 736B1 




F I 6. 5 



22 



EPO 855 736 B1 



27 

\ 

63. 



.81 



59 
58 




42 



41 



F I 6. 6 



23 



EP0I)SS736B1 



81 ySZ 




F I G. 7 




F I G. 8 



24 



EP0 855736B1 




Nz GAS 

F I G. 9 



25 



EPO 855 736 B1 




41 



FIG. II 



26 



i 

EP0855 736B1 




27 



EP0855 736B1 



85 




F I G. 14 



28 



EP0855736B1 



EXHAUST DRY CHAMBER AND 
SUPPLY N2 GAS INTO DRY CH. 



OPEN TOP LID OF DRY CH. 

* 



DELIVER WAFER AT DRY CH. 

r 



-1401 

-1402 
-1403 



aOSE LID AND OPEN SLIDE DOOR(^1404 

IT 



LOWER WAFER TO CLEAN CH. [ —^1405 

h-^1406 



I 



aOSE N2 GAS CURTAIN 



CHEMICAL CLEANING 



1407- 

UOS'^^ lvWTER CL 
1409' 



1410 

A. 



T 



EXHAUST DRY CH. AND SUPPLY N2 GAsI 



INJECT O3 WATER 



FORM DRY CR OF IPA ATMOS. 

7" 

1411 



OPEN N3 GAS CURTAIN 



ELEVATE WAFER TO DRY CH. 



p-^1412 
-1413 



CLOSE SUDE DOOR 



BLAST MIXED GAS 
\ 



DECOMPRESS DRY CH. 

\ 



^1414 
-1415 
1^1416 

-1417 



CEASE EXHAUSTING OF DRY CH. 
AND SUPPLY N2 GAS 

OPEN TOP LIO OF DR Y CH. ^^^8 



I 



"K-uia 

UNLOAD WAFER OUT OF DRY CH~} ^ ^ 



DELIVER WAFER AT DRY CK 
I 



FIG.15 



29 



EP0 855736B1 



63 



85- 




86 






— 42 






■60 
'72 


rjo oD 






FIG. 16 





85 



106^ 
44^ ■ 



63 




86 



^42 



62v 



60 
72 



oil 

_h-l07 

Gjr^4i 

-^^45 



Fl G. 17 



30 



EP0855736B1 




FIG. 18 




F I 6. 19 



31 



EP0 855736B1 




32 



EP0 855 736B1 



63 




FIG. 22 



EP0855 736B1 





41 



FIG. 24 



34 



EPOSSSTaSBI 



— 42 



106 




FIG. 25 




FIG. 26 



35 



EP0 855736B1 




36 



EP 0 855 736 B1 




FIG. 29 



BLAST VOL. 
OF N2 GAS 









■ — ■ — ^ 

TIME 



DRY CH. 

FIG. 30 



37 



EPO 855736 B1 




